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ABSTRACT 


Pesticide use in citrus production for 1977 was estimated for the three 
citrus producing regions in the United States (Florida, Texas, and 
California/Arizona). Citrus growers used an estimated 38.4 million 
pounds of active ingredient in approximately 8.2 million acre-treatments 
during 1977. Of this U.s. total, fungicides accounted for 5.2 million 
pounds, insecticides 27.8 million pounds, and herbicides 5.5 million 
pounds. Florida citrus growers used the largest amount of pesticides for 
citrus production with 32.5 million pounds followed by California/Arizona 
with 4.2 million pounds and Texas with 1.9 million pounds. 


Key words: Pesticides; fungicides; insecticides; herbicides; citrus 1977; 
method of application. 
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Introduction 


The purpose of this survey is to estimate pesticide use in citrus 
production. Attention centers on fungicides, insecticides and herbicides 
because they comprise a majority of pesticides used on citrus. 
Application methods were surveyed, specifically focusing on whether 
the pesticides were applied by the grower or custom applicator and 
whether the pesticides were applied by aerial, ground, band, broadcast 
or irrigation methods. 

Florida, Texas and California/Arizona constitute the three citrus 
producing regions in the United States. In 1977 there were 1.16 million 
acres of citrus producing 14.3 million tons with a value of $1.6 billion (1,2). 
Citrus as used in this study consists of oranges, grapefruit, lemons, and 
“other” citrus. Florida produces /3 percent of the total U.S. citrus 
production. California/Arizona follow with 22 percent and Texas accounts 
for the remaining 5 percent. Florida is the largest producer of oranges 
with 78 percent and the largest producer of grapefruit with 75 percent. 
California/Arizona however, produce the majority of lemons with 72 percent 
of total U.S. production (1). 

California/Arizona supply a majority of the fresh market citrus 
with 49 percent followed by Florida and Texas with 40 and 11 percent, 
respectively. Processors used nearly 75 percent of the total citrus 
crop, 83 percent of the oranges, 58 percent of the grapefruit and 39 
percent of the lemons. Florida accounted for 84 percent of the citrus 


processed in the three regions in 1977 (1). 
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Methodology and Procedure 
Population 
The population that was sampled consisted of all citrus growers in 
California/Arizona, Texas and Florida, with the exception of areas within 
these States where production was sparse. Growers having less than five 
acres also were excluded from the survey. Personal interviews were used 
to collect the data. Personal interviews are more reliable and versatile 


than other methods. 


Sampling Procedure 

A weighted segment method of area frame sampling was used in this 
study (3). Using this method, data were obtained for the entire citrus 
operation specified for any citrus producer (in one or more of the sample 
segments). Sample data for each producer were weighted by the proportion 
of total citrus iieses which lies within one or more of the sample 
segments. This was necessary because the probability of any one farmer 
being selected within a segment was not equal, i.e.-, growers with one 
operation within a segment had less of chance for selection than those 
with more than one operation. 

A sampling rate was established based on county data from the 1974 
Census of Agriculture which provided the total number of farms producing 
various kinds of citrus. 

Sampling rates computed for each of the three regions were 0.280 for 
California/Arizona, 0.192 for Florida, and 0.333 for Texas. Following 


this, the appropriate regional rate was applied to each county. This 
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made each county a subset of its appropriate region. The county's area 
Segments (segments are subsets of a county) were formed such that each 
would yield an average of two citrus producing farms with headquarters 
within the segment. For this survey, headquarters were defined as the 
residence of the citrus operator (4). 

Enumerators developed a sketch of each area segment to which they were 
assigned. Numbers were assigned to each grower in order to identify 
his one or more citrus operations within the respective segment. If 
three or less operations existed within a segment, all were interviewed. 
For those segments with four or more operations, a random numbers table was 
used to select the sample of growers to be interviewed. 

A total of 3,500 interviews was desired. To obtain these numbers 
4,100 growers were to be interviewed. The additional 600 producers were 
Necessary in order to allow for non-response and unpredictable circumstances 
in the data po tieetion: However, only 2,481 growers were finally interviewed. 
This occured because the original estimate of the number of citrus growers from 
the 1974 Census of Agriculture changed significantly due to abandoned citrus 
acreage. The majority of this acreage was planted in more profitable crops such as 
avacadoes and pistachios or lost to urban and industrial development. 


By region, the breakdown is as follows: 


Desired Actual 
Texas 500 Texas 220 
Florida PP 5U0 Florida Oct 
California/ 1,500 California/ 1,200 
Arizona aoe Arizona os 


Total 3,500 Total 2,481 





7 ie) . i 7 / | se 






















: 7 

“eee ci 

oe 7% Y 
a. 


alee 
; 7 
— 





A = oe Ue 
; stetrqorgas eal Yo 3endua & YAR 
be Ps 2) »: : 
— nalts a ‘ eZ “pp ] 3m 
2 ‘cOl 91h a i a 
cadue osm eanomaae) 92 
: _ - : . /ipeae 
swtais ows Yo onnteve me biaky 
. 7 
4 elds t6t aqeree iS 
a - 7 os 
a a 
Yoirzveyo en za}s - 3 
hegolaveh Bso3aTed 
oad _ 
re as Leee pyew ssedaull i ue 
~ ~ £") » soa 
é { 5 ane 
‘a 
ove? {ymee « 
i ’ O02 , 
eiv a 
= nm ef fc 
c 4 wae = 
Svine ,gevewel snottosilos azab 
¢ ’ 
ae 
juvites feankegive of2 ssvnszed bevusse 
.. a = 7 - 
imecltinveie begnans osineitah Is ae 
_ * , _@ °‘—- ™ a } 8 - are 
som of batasliq wav sgeetse atds do written 62: 


gts hayes «6h ee daw o> Zeal 46 ok PoBSaEe ba | nee 
. 
sawollo? as at: echoes fo 


7 . ‘ore 
fun 44 , : ; 7 3 ‘bet aa 
— —- 
; . : : = a 
O°! esx aT i; vent 
; ; ; - a 
“wa5.% | ‘gbivald whe a 6 Bd 
a. eee ete : ious - 
f . ent i ‘\eln ; : r avr 
; anos ieee i : enc hane ans 
ee 1 ae 2 
Ot 7 7 7 


a ote 
teayot : ; 
onan | 


cf 
_ 












Pw UWE 


Summary of Results 

Citrus growers used an estimated 38.4 million pounds of pesticides 
(active ingredient, a.i.) in 1977 (Table 1). Of this U.S. total, fungicides 
accounted for 5.2 million pounds (14 percent), insecticides 27.8 million 
pounds (72 percent), and herbicides 5.5 million pounds (14 percent). 
There were approximately 8.2 million acre treatments in the three citrus 
producing regions of Florida, Texas, and California/Arizona. 

On a regional basis, Florida growers used approximately 32.5 million 
pounds of pesticides on citrus in 1977. Specifically, these growers used 
4.1 million pounds (a.i.) of fungicides in 1.5 million acre treatments. 
This represented 79 percent of the total quantity of fungicides applied 
by citrus producers. Insecticides accounted for this region's 
largest pesticide use at 25 million pounds (90 percent of all insecticides) 
applied in 2.5 million acre treatments. Herbicide use on Florida citrus 
was 3.4 million pounds (57 percent of all herbicides) applied in 1.8 
million acre treatments. 

Texas has the smallest quantity of citrus and also accounts for the 
smallest proportion of total pesticides used on citrus. Texas used 
278,000 pounds of fungicides (5 percent of all fungicides) in 80,000 
acre treatments. The total quantity of insecticides applied was 1.2 
million pounds (4 percent of all insecticides) applied in 374,000 acre 
treatments. Finally, there were 255,000 acre treatments of herbicides in 
Texas applying 410,500 pounds active ingredient (8 percent of all herbicides). 

The region of California/Arizona is the second largest user of 


pesticides on citrus. Citrus growers in this region applied 262,000 acre 
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treatments using 810,000 pounds (a.i.) of fungicides in 1977 representing 
13 pereent of total quantity of fungicides used in citrus production. 
There were 708,000 acre treatments of insecticides applying 1./ million 
pounds (a.i.) which is 6 percent of total insecticides used by U.S. 
citrus growers in 1977. The total quantity of herbicides applied was 


1.7 million pounds (36 percent of all herbicides) in .7 million acre treatments. 
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Table 1. Total acre treatments and pounds of active ingredient used on citrus 
by pesticide category, region and U.S. 1977. 








Acre treatments ponds active ingredient 
Pesticide Region Total Percent Total ; Percent 
1,000 1,000 

Fungicides Florida Regt ere 81 4,070.0 ve 
Texas 1969 5 278.0 5 
Coneirorn. ay 
Arizona 261.9 14 810.0 16 
U.S. 1,027.0 Soe 

Insecticides Florida Zea9 93 70 24,908 .4 90 
Texas Sat, 10 Lo 184,5 4 
California/ 
Arizona 708.4 20 17052. 1 6 
U.S. 3,581.4 ZiT L 60 

Herbicides Florida T,o2520 66 Seto eo 62 
Texas LoD 9 410.5 8 
California/ 
Arizona 684.4 7s LS 607.2 30 
U.S. 2102 62 5,014.8 

U.S. Total 8,170.9 38 ,447.8 

Source: 1977 Citrus Pesticide Usage Survey, Natural Resource Economics Division, 


ESS, USDA. 
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California/Arizona 


Nearly all the fungicides used by California/Arizona citrus growers 
in 1977 were comprised of copper compounds, specifically, 87 percent of 
the total quantity applied and 90 percent of total acre treatments (Table 
2). Approximately two-thirds of total acre treatments were applied by 
the citrus producers with ground equipment (Table 3). 

Dimethoate and sulfur constituted the largest percentage of insecticides 
with 46 percent of the total quantity and 36 percent of total acre 
treatments. Methidathion use also was fairly significant with 232,000 
pounds (a.i.) or 14 percent, while 98,000 acre treatments of this insecticide 
resulted in 14 percent of total acre treatments (Table 4). Methods of 
application appear to be evenly distributed between the citrus growers and custom 
applicators, both of whom applied the insecticides with ground based 
equipment (Table 5).- 

Diuron, simazine, bromocil and DNBP accounted for 91 percent of the total 
quantity of herbicides and 87 percent of total acre treatments (Table 
6). DNBP accounted for 650,000 pounds (a.i.) or roughly 40 percent of 
the total quantity. This represented 21 percent of total acre treatments. 
Herbicides in California/Arizona were either applied in a band or were broadcast 


and generally applied by the citrus growers (Table 7). 
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Table 2. Fungicides used on California/Arizona citrus: Treated acres, acre 
treatments, total quantity, pounds per acre and per treatment, 1977. 





: : ; Pounds active ingredient 
: Treated : Acre : > Per : Per 





Fungicides sacres a/ :treatment b/ : Total : acre c/s treatment c/ 
Benomyl S21 731 625 Led,0) Ga 9 
Copper compounds 226,334 236,208 704,802 rete 2.98 
Lime Lee oe) 3,379 94,496 aie) GFL 
Lime sulfur a5077 BeOT 7 5,715 1.86 1.86 
Other 5,407 6,426 4,317 0.82 0.69 
Total d/ 261,8/7 8095955 d/ 3.09 
Petroleum segue 3,077 2.88lee/ 60-88) eam 0.88 ef 


a/ Treated acres: Acres receiving pesticides regardless of number of 
applications. 


b/ Acre treatments: Derived by multiplying treated acres times number of 
applications. 


c/ Rates may vary from State recommendations because of spot or band applications 
and the fact that materials applied in combination are listed as separate 
active ingredients. 


d/ Treated acres (col. 1) and pounds a.i. per acre (col. 4) cannot be summed because 
these acres are not mutually exclusive, therefore summing them would result in 
double counting. 


e/ Petroleum is in gallons. 


Source: 1977 Citrus Pesticide Usage Survey, Natural Resource Economics Division, 
Eos, USDA. 
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Table 3. Method of application for fungicides used on California/ 
arizona citrus, 1977." a/ 


: Who applied : How applied 
Fungicides : Self : Custom : Aerial : Ground 

es Pete et Ge 6 ame Per Cent <<a 
Benomyl 100 = = 100 
Copper compounds Oe 68 8 o2 
Lime 66 34 - 100 
Lime sulfur 2 98 = 100 
Other 87 is = 100 
Petroleum 7 a me 100 





a/ Percentages are based on acre treatments. 


Source: 1977 Citrus Pesticide Usage Survey, Natural Resource 
Economics Division, ESS, USDA. 





eee: On 
al - : a 
oe a © 


: oe 

a ; ' 
ae, tr 
fe eae 


7 oo a! 
“\eiototlis) fo been asbiotenet ‘sod ot: 5) = to be. 


pr Ui 4 tek 
i re a 
pane) re nine nealall 


































_ babiggs wo bsttggn, oft ‘i ~ he eras 
: ; ae 
bavov? + fTetiet + gosand : Mve ; i 
= ile | sho 

00) 7 : Ons 7 
Ee ~ 8 ia Se 

001 - af 63 

OO! - | ae § 

00) ; - ej ‘8 

HO! * Ee t 


~23nemise1s 9734 90 beasd sae 3 


srwoeak Iniviel ,ysviv® sgsel shiolzea4 wes 7 
Aga ,225 ,noletvid 4 


Zi0e 


Table 4. Insecticides used on California/Arizona citrus: Treated acres, acre 


treatments, total quantity, pounds per acre and per treatment, 1977. 
Pounds active ingredient 


:Treated : Acre pee : Per Per 


Insecticides sacres a/: treatments : Total : acre c/ treatment c/ 


erste ee ee ee iis 


Azinphos-methyl 16,945 EyetLasel. 25,1790 Looe Lb. 
Biothion 1,897 1,970 521 cay 26 
Carbaryl 21 22 22,240 73,491 3.46 3.30 
Chlordane 915 1,066 LOso7 1 eee 103 
Chlorobenzilate 22 le 24,290 515210 wel aay 
Cyhexatin ey 4,603 Oe sod 1.49 1.46 
Diazinon 235 30 25931 55093 oes Zao 
Dicofol 34,817 OMe. OZ 82,586 Qeot Zeid 
Dimethoate 221,844 245,196 465,119 Dts 1.90 
Dioxathion 6,749 7 108 10,419 1.54 Vee 
Ethion 3,269 2209 192253 4.06 4.06 
Fenbutatin-oxide Zuo o6 2459 ot 34,495 oY Eo 
Formatenate HCL 4,024 4,160 3,097 aoe 2O9 
_ Malathion 12324 1335254 elu 1.44 1.34 
_ Metaldehyde 45200 13,694 16,464 3.96 qa 
Methidathion el ah 95,139 Zao 9 2.00 Zee 
Methiocarb 1,540 2,409 2,945 Teanol be22 
Methomyl Ba, 229 41,170 Zon LO 0 205 
Morestan [B50) 135644 14,137 1,03 103 
Naled ay L00 1,282 be oo2 2S ee 
_ Parathion Lees. 76,451 175,639 2.43 PASEO 
§ Propargite (ooh 7,321 Oe 1.69 1.69 
| Rotenone Bevo 3,794 1,934 <O4 me 
_ Ryania 14,239 145329 68,104 ‘a 4675 
He Sabadilla 1,209 2,048 8,144 6.74 3.98 
fe Sulfur 7,365 736 2185275 4323 Dot 
_ Other 8,088 8,088 1,071 2.84 2.84 
| Total d/ 108. 3Gle tl 682.132 d/ ad 
i 
Petroleum 654:/5 81,894 1,067,688 e/ 16.31 e/ 1304 7e7 


a/ Treated acres: Acres receiving pesticides regardless of number of 


applications. 





b/ Acre treatments: 
applications. 


Derived by multiplying treated acres times number of 


c/ Rates may vary from State recommendations because of spot or band 
applications and the fact that materials applied in combination are listed 
as separate active ingredients. 


d/ Treated acres (col. 1) and pounds a.i. per acre (col. 4) cannot be summed 
because these acres are not mutually exclusive, therefore summing them 
would result in double counting. 


e/ Petroleum is in gallons. 


1977 Citrus Pesticide Usage Survey, Natural Resource Economics Division, 
ESS, USDA. 
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Table 5. Method of application 


Arizona citrus, 1977. a/ 


Insecticides 


Azinphos-methyl 
Biothion 
Carbaryl 
Chlordane 
Chlorobenzilate 
Cyhexatin 
Diazinon 
Dicofol 
Dimethoate 
Dioxathion 
Ethion 
Fenbutatin-oxide 
Formetanate HCL 
Malathion 
Metaldehyde 
Methidathion 
Methiocarb 

Me thomyl 
Morestan 

Naled 

Parathion 
Propargite 
Rotenone 

Ryania 
Sabadilla 
Sulfur 

Other 


Petroleum 


-|l- 


Who applied 


Self 


a 


Custom 


for insecticides used on California/ 


How applied 


Aerial 


27 


N oO 
fit ONO OOM | Ove | ar | 


— 
[eROCORC ie uel bee COM laOom t 


44 


15 


4 


Ground 


oo eS amen 


a/ Percentages are based on acre treatments. 


Source: 1977 Citrus Pesticide Usage Survey, Natural Resource 
Economics Division, ESS, USDA. 
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Table 6. Herbicides used on California/Arizona citrus: Treated acres, acre 
treatments, total quantity, pounds per acre and per treatment, 1977. 


Sr rer a atc np ge pp nn renga Sele Ss n-ne ssp 
. ° . 
e 


: : Pounds active ingredient 
: Treated : Acre : sro >: Per 





Herbicides seaGtessa/ se usuteatments b/s: Total %: acre c/ : treatment c/ 
2,4-D 10,858 LL 24 9,736 90 083 
Aminotriazole 661 840 20) 3.43 26/0 
Bromocil 84,068 94,576 90,581 1.08 96 
Cacodylic acid 2,904 3,930 leo 2.68 1.98 
Dalapon 1,900 22700 4,192 Za) | oie 
Diuron 184,207 197,196 307,196 Lif 1656 
DNBP 42,667 142,940 653,165 Let ee 
EPTC 569 1,008 2,484 4.36 2.46 
Glyphosate 16,421 205035 65,016 3.96 2.46 
Napropamide Sho Bei 8,952 2.00 2.00 
Paraquat 208251 35.4139 24 1.95 19 -68 
Simazine 145,206 15059 1, 485,565 3.34 3.07 
Other 3,067 $5983 62031 1297 Le Oil 
Total d/ 684,419 t 667,062 d/ 2.43 
Petroleum 64,027 104,965 474,387 e/ 7.41 e/ 4.52 e/ 


a/ Treated acres: Acres receiving pesticides regardless of number of applications. 
b/ Acre treatments: Derived by multiplying treated acres times number of applications. 


c/ Rates may vary from State recommendations because of spot or band applications and 
the fact that materials applied in combination are listed as separate active 
ingredients. : 


d/ Treated acres (col. 1) and pounds a.i. per acre (col. 4) cannot be summed because 
these acres are not mutually exclusive, therefore summing them would result in 
double counting. 


e/ Petroleum is in gallons. 


Source: 1977 Citrus Pesticide Usage Survey, Natural Resource Economics Division, 
EoS, USDA. 


a oe ee re ee ee a ev | ee ie De ee 
; BS —_— 1. Te oh 


Gs | 































~~ 3 


pie ae i 
ejae ,tetse betsetT iau7ziis anos oh \atinned ta ie ee . 
.(t@) , Sasmiaet? toq bos S758 Faq ebnvog , Vaz “482m 


ae 





on 5 aici ah ieee ae — 
; ‘ eae 
Inelbergnt Svitos ebovot i 4% . : 
get : 39%. : % S7sA te . 
\o 3nomsne73 : \> #758 % ingot +: \¢d einenteat?. | SB asto8 
o ‘ i : 2% 


eR. oe, aet,e att it 

ov.S eet . 05,8 038 lea 

ae. g0,1 pace, Oe gtz, ee hed db 

Be.1 63.¢ avt,t ofe,€ 50e,5 am 

c2,1 one SO 1,4 Ooze, 5 o0e, 1 

2.1 t4,1 ae, Oe acs, 104 62, a8! | : 

T2v0 i¢,tf 80s Pa eT O8@, 961 toa, 56 

ae. 5 ar, 4 pe, s Boo, t edz 

aa,3 se .£ aia,@de Ets, at [£A,01 

02.5 oe. see,a é%2.¢ Rte e 

ba. Plat 20, 0£ era, 2E 1ag,08 

VOvE at. Baz, 284 tte, ce) a0¢ cal 

10.1 resi [£0,a eee,2 Ta0,e 7 

tes \b $38, t08,! Oia, 462 \b } 
\9 S%,a \e TAS Vs 180,454 200, O01 t0,a8 


anolisotlaqs to 19deun lo eesihsages esbisijasq gaivienss estsh 28 
= 
~anoltsasiiage to awsdmin sents eerde be2ee73 pasyiqiaive A bayixed tl x iyi 
wy ai wid 

bon apolssoliqne basd 20 Joye 30 eeu used ono tasbnemmooys. 2832 most | ey 


evisos sinteqse 26 betel sts noizentdmes od" boliqqa” 7 sa 
* P 4 








eausoed bemmse s¢ Jonmas (+ .Lo>) #736 19q +35 sbaveg bos (1 ~ ae 
ok tinvees bivow meri grins e esbipisds ——— rime 108 
_ - - ie ra 

sae Lie; 


7 laa 





ae ; ‘alii RY 


jnotatwiG eatmonosd somosek L surah , al : 
7a / a . 7 Ni 


=| 3= 


Table 7. Method of application for herbicides used on California/ Arizona citrus, 


1977. a/ 

Who applied How applied 
Herbicides 5 Sef ; Custom Band Broadcast : Irrigation 

arora iors a a a ee es 2 Ce mer eee a ee 
2,4-D ie 2] 58 38 4 
Aminotriazole 100 = 58 42 = 
Bromocil 76 24 13 87 = 
Cacodylic acid 60 40 De 48 - 
Dalapon 100 = 36 64 — 
Diuron 81 19 soe 89 sa 
DNBP 98 2 91 9 ce 
EPIC 100 = = 13 87 
Glyphosate ay: 18 48 52 - 
Napropamide 100 ~ “ 100 = 
Paraquat 92 8 4l 59 - 
Simazine 94 6 20 80 = 
Other a = - = = 
Petroleum 90 10 38 62 = 


a 


a/ Percentages are based on acre treatments. 


Source: 1977 Citrus Pesticide Usage Survey, Natural Resource Economics Division, 
ESS, USDA. 
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Texas 


Texas eitrus growers used 278,000 pounds (a.i.) of fungicides in 
the 80,000 aere treatments for 1977 (Table 8). Copper compounds and 
zineb accounted for 79 pereent of the total quantity of fungicides and 
96 pereent of aere treatments. These were generally applied by the 
eitrus growers with ground equipment (Table 9). 

Insecticide use in Texas totaled 1.2 million pounds (a.i.) of which 
chlorobenzilate and sulfur represented 63 pereent of the total (Table 
10). However, these two insecticides were used in only 167,000 aere 
treatments (46 pereent) due primarily to high treatment rates for sulfur. 
Nearly all the inseeticides were applied with ground based equipment by 
either the growers themselves or by custom applicators (Table 11). 

For herbicides, both total quantities applied and total acre treatments 
were fairly evenly distributed among bromocil, diuron, MSMA and simazine 
(Table 12). These four herbicides comprised 87 pereent of the quantity 
applied and 73 pereent of total acre treatments. Method of application 
was generally broadeast and applied by either the citrus owners or the 


eustom applicators (Table 13). 
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Table 8. Fungicides used on Texas citrus: Treated acres, acre treatments, 
total quantity, pounds per acre and per treatment, 1977. 





: : Pounds active ingredient 
Treated : Acre b/ : ‘BiPer* v< Per 





Fungicides > acres a/ : treatments Total >: acre : treatment 
Captafol 55 Jos Doo 1.00 1.00 
Copper compounds eel Bbee 2) 145,274 4.01 2258 
Sulfur 339 359 B/s058 47.50 47.50 
Zineb 135160 Lz, 532 155500 eee! Bio | 
Total c/ 79,926 2705029 o/ 3.48 
Petroleum 455 57} 2,948 d/ 6.63 d/ Selle dy 
a/ Treated acres: Acres receiving pesticides regardless of number of 


applications. 


b/ Acre treatments: Derived by multiplying treated acres times number of 


applications. 


cs Treated acres (col. 1) and pounds a.i. per acre (col. 4) cannot be summed because 


these acres are not mutually exclusive, therefore summing them would result in 
double counting. 


d/ Petroleum is in gallons. 


Source: 1977 Citrus Pesticide Usage Survey, Natural Resource Economics Division, 
ESS, USDA. 
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Table 9, Method of application for fungicides used on Texas citrus, 1977. a/ 





: Who applied ; How applied 
Fungicides : Self : Custom : Aerial : Ground 

See — PeCOGh ewes seers —-Percence. ——-——= 
Captafol - 100 = 100 
Copper compounds 65 5D - 100 
SUL eur 100 = = 100 
Zineb 70 30 - 100 
Other 3 oa = 100 
Petroleum 100 = = 100 


a/ Percentages are based on acre treatments. 


Source: 1977 Citrus Pesticide Usage Survey, Natural Resource Economics 
Division, ESS, USDA. 
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Table 10. Insecticides used on Texas citrus: Treated acres, acre treatments, total 
quantity, pounds per acre and per treatment, 1977. 


er ee en et pene SS ences ssssenscegeengs-in-saepiags sisters me anestrus enuatgecsssneicisnipntatnmeatnesnchtninsns a 
e . . 
. 


: Pounds acitve ingredient 
Treated = Acre Diaa: : Per : Per 
Insecticides * wacres a/ te treatments <: Total i: acre re/scctreatment c/ 


: : : : : 
es SR nS cs eh ss Sn secretes 


Azinphos-methyl 14,748 20,234 335243 ZeZD 1.64 
Carbaryl 25000 2 f0i 3 biel 09 F235 4.16 
Carbophenothion 27,855 36 5022 1165695 4.19 3.24 
Chlorobenzilate 64,134 146,141 267 gi 01 Ay LoD 
Dicofol 36 pe 1 48,405 1339145 3.267 eaho 
Dimethoate 102 102 136 yo3s boo 
Ethion 137766 19,883 48,613 3.70 2.45 
Fenbutatin-oxide 4,470 4,470 39105 0 a7 
Methidathion 47,141 733586 90,284 lee Lees 
Sulfur 6,414 215082 479,146 74.71 22etS 
Other 629 17063 Lfe125 3.06 Deon. 
Total d/ 373,661 1,184,502 d/ oe, 
Petroleum 54,964 89,806 Do0e a2 e7 || 10 e/ 6.31 e/ 


a/ Treated acres: Acres receiving pesticides regardless of number of applications. 
b/ Acre treatments: Derived by multiplying treated acres times number of applications. 


c/ Rates may vary from State recommendations because of spot or ban applications and 
the fact that materials applied in combination are listed as separate active 
ingredients. 


d/ Treated acres (col. 1) and pounds a.i. per acre (col. 4) cannot be summed because 
these acres are not mutually exclusive, therefore summing them would result in 
double counting. 


e/ Petroleum is in gallons. 


Source: 1977 Citrus Pesticide Usage Survey, Natural Resource Economics Division, 
ESS, USDA. 
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Table 11. Method of application for insecticides used on Texas citrus, 








LOT. 4a, 

Who applied How applied 
Insecticides Self Custom Aerial Ground 

eee Pel Cel Sea =oe=—— 6-7 5————=Percent =—=————-+— 
Azinphos-methyl 55 45 = 100 
Carbaryl 2 28 = 100 
Carbophenothion 36 64 7 ao 
Chlorobenzilate 45 3 = 100 
Dicofol 38 62 > 100 
Dimethoate 100 . < 100 
Ethion 53 47 > 100 
Fenbutatin-oxide 62 38 - 100 
Methidathion Al eg = 100 
Sulfur 42 58 49 51 
Other 42 58 Ss 100 
Petroleum 40 60 = 100 


a/ Percentages are based on acre treatments. 


Source: 19/77 Citrus Pesticide Usage Survey, Natural Resource Economics 
Division, fos, USDA. 
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Table 12. Herbicides used on Texas citrus: Treated acres, acre treatments, total 
quantity, pounds per acre and per treatment, 1977. 





: Pounds active ingredients 
Treated : Acre b/ : 








BD Per se rer 

Herbicides : acres a/ : treatments : Total acre c/ : treatment c/ 
Ametryne 14,230 2, Loe 41,139 a0 1.64 
Bromocil 47,667 74,846 85,645 tee 1.14 
Cacodylic acid ogi) Sk ZsO3T 2,646 P30 be o0 
Dalapon isd 259 638 4,223 Zod 
Diuron 41,914 65,472 Bon do2 2.14 ie oY 
DSMA 854 1,698 22072 3.48 Lv 
Glyphosate 2,500 DLO 2,168 aor oa 
MSMA 235196 36 ,338 Lig ei?s 5.06 3523 
Naptalam Zl9 437 873 4.00 2.00 
Paraquat 4,482 a Oe) 1,248 ao oO 
Simazine e790 392503 boG2o. 2.9 Lo6D 
Trifluralin 5/3 915 981 i) 1.07 

Total d/ 255,104 410,473 d/ Ls61 


a/ Treated acres: Acres receiving pesticides regardless of number of applications. 


b/ Acre treatments: Derived by multiplying treated acres times number of applications. 








c/ Rates may vary from State recommendations because of spot or ban applications and 
the fact that materials applied in combination are listed as separate active 
ingredients. 


d/ Treated acres (col. 1) and pounds a.i. per acre (col. 4) cannot be summed because 
these acres are not mutually exclusive, therefore summing them would result in 
double counting. 


Source: 1977 Citrus Pesticide Usage Survey, Natural Resource Economics Division, 
ESS, USDA. 
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Table 13. Method of application for herbicides used on Texas citrus, 


1977. a/ 

Who applied How applied 
Herbicides Self Custom Band Broadcast 

ea ora ee a a ea ae a ee 
Ametryne we ‘i 5 95 
Bromocil a 63 zi 19 
Cacodylic acid 23 Ld 74 26 
Dalapon 100 = 10 90 
Diuron 2 68 18 82 
DSMA 86 14 27 re! 
Glyphosate 44 56 76 24 
MSMA 49 51 40 60 
Naptalam ~ 100 = = 100 
Paraquat 80 20 45 D2 
Simazine 30 70 2 81 
Trifluralin a2 J 6 94 





a/ Percentages are based on acre treatments. 


Source: 1977 Citrus Pesticide Usage Survey, Natural Resource 
Economics Division, ESS, USDA. 
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Florida 


Florida growers applied over 4 million pounds of fungicides (a.i.) 
in 1977 in nearly 1.5 million acre treatments (Table 14). 

The majority of these were applied by growers with ground based equipment 
(Table 15). Copper compounds accounted for 2.9 million pounds or 70 
Bee ar of the total quantity of fungicides used by Florida citrus growers. 

Four insecticides (ehlorobenzilate, ethion, diecofol and sulfur) 
represented 97 pereent of the total quantity and 91 pereent of the total 
aere treatments in 1977 (Table 16). Sulfur stood out as the insecticide with 
greatest use accounting for 86 pereent (21.4 million lbs. a.i.) of the nearly 25 
million pounds applied to citrus, however, it only accounted for 18 
pereent of total aere treatments. Conversely, chlorobenzilate represented 
44 pereent of total acre treatments yet only 5 pereent of total quantity 
of insecticide... This is because ehlorobenzilate is applied at a rate of 
2 pounds a.i. per aere per season compared to 65 pounds per acre per season 
for sulfur. Nearly all insecticides were applied by the citrus owner 
using ground based equipment (Table 17). 

Four herbicides bromocil, diuron, paraquat and terbaeil accounted for 3.1 
million pounds a.i. (90 pereent) and were applied in 1.7 million acre 
treatments (94 percent) (Table 18). Unlike fungicides and insecticides 
where a single material aceounted for a majority of the quantity applied 
and aere treatments, two herbicides bromoecil and diuron stand out. 

Florida herbicides were generally applied as a band application by the 


eitrus growers themselves. 
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Table 14. Fungicides used on Florida citrus: Treated acres, acre treatments, 
total quantity, pounds per acre and per treatment, 1977. 


eS SSS SSS Ss SSS SSS os spss sss sss spss ss sss en Ss sissies SSS 
e . ° 


; Pounds active ingredient 
Treated : Acre b/ : : Per : Per 


Fungicides > acres a/ : treatments 7 Totat 2 Pacremar treatment 
Benomyl 471,418 550,934 4555799 my 83 
Captafol 29, U3 607307 384,949 6.51 6.38 
Captan 2986 10,426 35°,,031 3.81 3.65 
Copper compounds 626 5211 Z9OLS785 LO. I So 3 Ze) 
Ferbam 4,470 4,536 18,408 4.12 4.06 
Maneb 201 401 160 -80 -40 
Zineb 59,494 61,679 302,243 5.08 4.90 
Other 5,084 5,084 125093 2.63 2.63 
Total c/ 16400, 2Po2 4,069 ,858 cf 2 ae 
Petroleum L200 8 13745715 8365229) d/ 6.83 d/ 6.07 d/ 


a/ Treated acres: Acres receiving pesticides regardless of number of applications. 

b/ Acre treatments: Derived by multiplying treated acres times number of applications. 

c/ Treated acres (col. 1) and pounds a.i. per acre (col. 4) cannot be summed because 
these acres are not mutually exclusive, therefore summing them would result in 
double counting. 


d/ Petroleum is in gallons. 


Source: 1977 Citrus Pesticide Usage Survey, Natural Resource Economics Division, 
ESS, USDA. 
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Table 15. Method of application for fungicides used on Florida citrus, 


1 Tall. wie) 

: Who applied : How applied 
Fungicides : Self : Custom : Aerial : Ground 

semana ere == Pele) pees a= oes e CON LS 
Benomyl 65 35 Zo ye 
Captafol nL 49 43" Dip 
Captan 100 - my 100 
Copper compounds 87 }3 7 92 
Ferbam 74 26 oe 100 
Maneb 100 * - 100 
Zineb 77 23 2 98 
Other 96 4 4 96 
Petroleum wi 29 12 88 





a/ Percentages are based on acre treatments. 


Source: 1977 Citrus Pesticide Usage Survey, Natural Resource Economics 
Division, ESS, USDA. 
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Table 16. Insecticides used on Florida citrus: Treated acres, acre treatments, 
total quantity, pounds per acre and per treatment, 1977. 





: Pounds active ingredient 
Treated : Acre b/ : : Per :Per 








Insecticides % acres a/ : treatments : Total : acre c/ :treatment c/ 
Acephate 281 Lies 281 1.00 025 
Azinphos-methyl Persd, Ley 27,706 3.94 L62 
Carbaryl 1,780 2,838 3,073 Oo 1.06 
Carbophenothion 84,184 119,606 437,933 Sea 3.66 
Chlordane 1,864 138383 W472 3.97 3.93 
Chlorobenzilate 668,417 1,114,028 1301 5214 Dall Deew 
Cyhexatin 2,206 2,206 1,605 aya sis 
Diazinon 5210 Aor 14435 Deen 2.60 
Dicofol 157,861 173,498 367,066 2ea3 Pale 
Dioxathion ae igs 176 27 ,480 aed 2.46 
Ethion 484,568 55/406 1,250,266 cay 2606 
Methidathion 8,491 9,483 12,999 oo 1.32 
Parathion e351 Peed Asolo 1.00 1.00 
Propargite 13,195 LB xi 7a 26,658 zeO2 1.42 
Sulfur 328,046 449,876 212440,733 6530 47.66 
Other 6.301 14,676 Se 12 5.00 2519 
Total d/ 2,499,269 24,908,412 d/ 9.97 
Petroleum 506,496 768,671 4,144,771 e/ 8.18 e/ 5.39 e/ 


a/ Treated acres: Acres receiving pesticides regardless of number of applications. 


b/ Acre treatments: Derived by multiplying treated acres times number of 
applications. 


c/ Rates may vary from State recommendations because of spot or band applictions and 
the fact that materials applied in combination are listed as separate active 
ingredients. 


d/ Treated acres (col. 1) and pounds a.i. per acre (col. 4) cannot be summed because 
these acres are not mutually exclusive, therefore summing them would result in 
double counting. 


e/ Petroleum is in gallons. 


Source: 1977 Citrus Pesticide Usage Survey, Natural Resource Economics Division, 
ESS, USDA. 
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Table 17. Method of application for insecticides used on Florida 
Catrs S081,9 ATG tia / 


: Who applied How applied 
Insecticides =e Self Custom Aerial Ground 
rae EHS WAS SES sleet) Us Rectndesti nd af Hf SKB 9B sede olde 

Acephate = - = a 
Azinphos-methyl 100 a = 100 
Carbaryl 100 - = 100 
Carbophenothion 92 8 3 97 
Chlordane 17 83 8 a2 
Chlorobenzilate 56 44 35 65 
Cyhexatin Do 45 = 100 
Diazinon 73 2a = 100 
Dicofol Pos 65 9 91 
Dioxathion 82 18 st 100 
Ethion fie) 21 2 G1 
Methidathion ho Zo = 100 
Parathion 100 = ~ 100 
Propargite 16 84 = 100 
Sulfur he, 2D i> 85 
Other 42 58 44 56 
Petroleum 48 52 42 a 
re ee 





a/ Percentages are based on acre treatments. 


Source: 1977 Citrus Pesticide Usage Survey, Natural Resource 
Economics Division, ESS, USDA. 
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Table 18. Herbicides used on Florida citrus: Treated acres, acre 
treatments, total quantity, pounds per acre and per treatment, 





Lele 
: : Pounds active ingredient 
: Treated : Acre b/ : : Per : Per 
Herbicides : acres a/ : treatments : Total : acre : treatment 
2,4-D 2 u57 3,109 5,046 Ze05 162 
Ametryne 3,826 3,849 13,036 3 ett Boog 
Atrazine 403 403 403 1.00 1.00 
Bromocil 510,348 621541 Pella 55 Lele iio 
Chloramben 459 459 1,838 4.00 4.00 
Dalapon 47536 D029 P3590 3.00 2.69 
Diuron 441,208 595,008 1,018,439 ew 1.84 
Glyphosate 19,005 19.2130 533025 5.02 5.05 
Lithium Bromocil rs B54 148 1.26 42 
Paraquat 244,057 305,000 LO Le oo 0 
Simazine 59,884 63,806 2925297 4.88 4.58 
Terbacil 94,746 184,417 TAA ODE JO. Oso 
Pra rrura.in ey Les L596 4,389 2.49 2.49 
Other 12391 Toot 4,067 Zoo oon 
Total c/ 1,822,969 3,436,369 c/ 1.89 


a/ Treated acres: Acres receiving pesticides regardless of number of 
applications 


b/ Acre treatments: Derived by multiplying treated acres times number of 
applications. 


c/ Treated acres (col. 1) and pounds a.i. per acre (col. 4) cannot be summed 
because these acres are not mutually exclusive, therefore summing them 
would result in double counting. 





Source: 1977 Citrus Pesticide Usage Survey, Natural Resource Economics Division, 
ESS, USDA. 
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Table 19. Method of application for herbicides used on Florida citrus, 1977. a/ 





Who applied : How applied 
Herbicides Self Custom Band Broadcast Irrigation 

Sane I Ls a cence ene ances ven me mn nenw ES GSE) foe em en me 
2 y4-D 100 = 100 = = 
Ametryne 69 31 98 Z = 
Atrazine = 100 100 = > 
Bromocil 90 10 90 2 8 
Chloramben 100 = = a 100 
Dalapon 97 3 94 6 = 
Diuron ao 7 89 2 2 
Glyphosate 87 13 100 = = 
Lithium Bromocil | 100 a = 100 = 
Paraquat 89 ct O7 3 = 
Simazine 73 De), 86 14 - 
Terbacil 100 = 100 = = 
Trifluralin 66 34 82 > 18 
Other 100 = 67 = 33 
ee re er 
a/ Percentages are based on acre treatments. 





Source: 1977 Citrus Pesticide Usage Survey, Natural Resource Economics 
Division, ESS, USDA. 
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